Relationships between intracellular proteolytic activity and protein turnover in Bacillus megaterium.
When incubated in a sporulation medium, the sporogenous strains of Bacillus megaterium degrade proteins at a rate of 4-10% X h-1. The maximal rate of protein turnover is reached after 3-4 hrs at the time of development of forespores and then decreases again. The rate of protein turnover in the asporogenous strain decreases steadily under similar conditions from 3-8% X h-1 at the beginning of incubation to 1% X h-1 after 5-6 hrs in the sporulation medium. The rate of degradation of proteins in vitro in protoplast lysates is similar or higher than the rate of protein turnover. The exocellular, as well as periplasmic proteolytic activity, is suppressed by amino acids more severely than the activity in protoplasts. Mutants devoid of the exocellular proteolytic enzyme contain also less proteolytic activity in the periplasm than in the protoplasts, in contrast to the wild strain. However, their rate of protein turnover, as well as the degradation of abnormal proteins is similar to that in the wild strain. This supports a view that the proteolytic system in protoplasts is involved in intracellular protein catabolism. The periplasmic enzyme can be considered as a kind of the exocellular proteinase.